Homogeneous immunoassay based on aggregation of antibody-functionalized gold nanoparticles coupled with light scattering detection.
A universal platform of homogeneous noncompetitive immunoassay, using human immunoglobulin (IgG) as a model analyte, has been developed. The assay is based on aggregation of antibody-functionalized gold nanoparticles directed by the immunoreaction coupled with light scattering detection with a common spectrofluorimeter. In phosphate buffer (pH 7.0) solution, the light scattering intensity of the gold nanoparticles functionalized with goat-anti-human IgG can be greatly enhanced by addition of the human IgG. Based on this phenomenon, a wide dynamic range of 0.05-10 microg ml(-1) for determination of human IgG can be obtained, and the detection limit can reach 10 ng ml(-1). The proposed immunoassay can be accomplished in a homogeneous solution with one-step operation within 10 min and has been successfully applied to the determination of human IgG in serum samples, in which the results are well consistent with those of the enzyme-linked immunosorbent assay (ELISA), indicating its high selectivity and practicality. Therefore, the gold nanoparticle-based light scattering method can be used as a model to establish the general methods for protein assay in the fields of molecular biology and clinical diagnostics.